TSOECED, Oxyepen Reguflanar Dhmard

SPACE response to Notices 85-18 and 68-36.

Chapter I—Federal Aviation Agency posals resulting therefrom are
{Docket Ncs. §810, 7068; Amdt. Xo. $7-9) hm.mm““m reference “sir car-
PART 37—TECHNICAL “m ARD g :;nu “to be used on air nml:n‘
ORDER AUTHORIZA $ transport oategory etvil aireraft™ have
Crewmember Demand Oxygen Mesks, been deleted from the ssction
1S0-C78; Oxygen Reguiaters, De- the titles of the Btandards, and the ap-
mend, 7SO-C89 . plicability statements of the final regu-
hations. Such statements have created
The purpose of this amendment is to some confusion and they serve no ussful
8dd new Technical Standard Orders purpose tnecfar as the TSO’s are con-
(TSO's) for crewmember demand oxygen csrned. A TSO contains those standards
masks and demand oxygen regulstors to & manufacturer must meet tn order to
Part 37 of the Pederal Aviation Regula- fdentify his equipment with the appli-
tions. These TBO's contain the mini- cable TBO marking. A manufacturer de-
mum performance standards that such siring to use the applicable TSO marking
masks and regulators must meet in order must meet the prescribed Standard rve-
for manufacturers to identify them with gardless of the type of operation or the
the applicadle TSO markings. type of aireraft in which the equipment
The standards for crewmember de- might be used. Thus, the performance
mand oxygen masks were published as & standards set forth in the TBO’s are
notice of proposed rule making (30 PR. mandatory only for eqiiipment manufac-
9547, July 30, 1965) and circulated as tures who wish to obtain TSO author-
Notice 65-18 dated July 26, 1965. The fmation covering their squipment and are
standards for demand oxygen regulators not directed to persons who install or
were published as & notice of proposed use such equipment in aircraft.
rule making (30 PR. 18304, Dec. 10,
1965) and circulated as Notice 85-36 Crewmember demand ozypen masks.
dated December 8, 1065. Because of the Concerning the status of presently ap-
similarities and technically related as- proved and installed masks after the ef-
pects of the two standards, they are being fective date of the TS8O, two commenta-
simultaneously promulgated in this tors recommended inclusion of & state-

(A3 pulillished in the Petirxl Register /32 P.R. 1227 on Janusry 7, 1967)
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TSO-C89, (xygen Regulator Demand

stalled and that the TS8O relates only to
new design masks. As previously stat-
ed, this TBO contains minimum per-
formance standards that oxygen masks
must meet in order for the manufacturer
to identify it with the applicadle TSO
mark. The TSO is aot directed to per-
sons who install or use this equipment
in aircraft PFrom an operational stand-
point. the Technical Standard Order
provides one means by

any approved egquipment. PFrom

standpoint of the identification of a piece
of equipment as being TSO approved, the
applicability statement of the TBO
clearly states that it is only “new models”
of oxygen masks thet must meet the new
Btandard in order to be ldentified as

cally presently approv
masks may continue to be manufactured
under the provisions of the original
approval.

One of the
also suggested specifying the extent to
which & TSO-approved mask can be
modified before it is considered & Dew
mode! requiring TSO requalification and
the extent to which a non-TS8O mask
can be modified before it must be quali-
filed under the TSO. The Agency does
not believe the proposal nsed be changed
in this regard since design changes in
articles manufactured under a T8O au-
thorization are objectively covered {(n
§ 37.11 of Bubpart A of Part 37, and de-
sign changes to non-T8O items are out-
side the scope of Part 37.

Paragraph 2.2 of the TS8O allows pro-
tective goggles to be included as part of
the mask. One recommendation would
add vision restriction limits for full face
(smoke protection’ masks and another
would require marks not incorporating
integral goggles to be designed for use
with standard full-eye protection gog-
gles. While the intent of the T8O is to
permit the oxygen mask t0 serve as 8
smoke mask where eye protection is pro-
vided, the detalled standards relate only
to oxygen masks The recommenda-
tions, therefore, are beyond the scope of
the TS8O and must be rejected.

One manufacturer recommended that
paragraph 2.4 quantitatively define the
amount of expiratory gases permitied to
sccumulate within the facepiece cham-
ber. The actual facepiece chamber vol-
ume that constitutes & hasard in any
given mask, however, depends on a num-
ber of interrelated factors i.e., maximum
approved altitude, inlet valve design, etc.
8ince these variadbles make regulatory
qQuantification impracticable, the pro-
posal has not been changed as suggested.

Pour commentators took exception to
proposed paragraph 2.5 which would
have required that expiratory gases not
impinge on the inhalation port or valve.

They pointed out that in many present

masks the inhalation valves
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specification, while another commenta-
tor suggested that the stated force should
be the minimum reg of the direc-
tion of application. The Agency agress

separation force. Paragraph 3.1
been amended to refiect the 10-
minimum force exerted along the axis
of symmetry.

A number of comments were addressed

tion that the T8O specify Jeak-
age requirements for pressure
masks, the does not believe it
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occur after substantial exercise, there
s no need to test for damage at 130 LPM
Paragraph 3.4(c) has, therefore, been

proposed paragraph 3.6(b), ane com-
mentator concluded that the vibration
standard applies to the stowed condition
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TSO-C89, Oxygen Requlator Demand

‘TSO is not an operating requirement, it
has been amended by deleting the term

and 4.6(b) to refer to pressure breathing
regulators instead of pressure regulators

crewmembers clothing or safety harmness
in addition to mounting on a mask.
We agree with the suggestion that, for

dations that the screen be not coarser
than 200 mesh. Paragraph 3.3(a) has
amended to incorporate both
recommendations.

Reading paragraph 3.3(b) as perpetu-
ating s military requirement, one com-
mentator recommended a change to per-
mit only 100 mesh screen in place of the
30 to 100 as proposed but gave no reason
why the coarser meshes were thought to
be unsatisfactory. The 30 to 100 mesh
range has been retained although the
paragraph has been reworded to permit
multiple screen filters.

One manufacturer advised that regu-
lators may be designed to provide undi-
luted oxygen by means other than closing
the air inlet diluter port, for example, by
sensing & certain supply tube pressure.
The Agency agrees with a recommends-
tion t0 broaden the requirement and has
amended paragraph 3.4 to state objec-
tively the requirement without specifying
the design detail by which this is t0 be
achieved.

Various were made
change the positive preasure of 11.021.0
inches H.O required by paragraph 3.5.
At ohe end of the range it was recom-

4
|
é
i

needed if the mask fit is proper and, (2)
protective bresthing equipmaent, when

the Standard would
precluds s manufacturer from including,

to

o8 an added feature, s “aafety pressure”
feature, it should not be a minimum
SOmMMD

e et v
ues
Agency agress that the range of lsakage
check pressure ean be
accordingly amended the
ment (0 specify 11.0=3.0 inches H.O.
One commentator recommended
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TSWEHD,, Oxygen Beghlator Demand

(8! and tb) have been amenited to i5-
m‘:mate these changes.
ble in eonnoct.gn with TSQ=L78. Crew-
masks, an sllow-
the decompresiion inte: that can oc-
e e s e
. & fOOOMm-
mendation for § ghorter decamypessiom
ame Sllowance, the Agency has deter-
rﬂgtled, from inforrmtion asaifsbie,

-tem-
peritiie to 130° F. in pasagraph 4.7(c).
In|like\wéim two cotnfhentatons adid the
-40* P in pamgraph 4.

wils t00 low and recommeridedl it be
it 420", Wdﬂ%ﬁnﬁﬁﬂ mhsevaits
of decompression, it would be unreslistic
for the cabin to remaim 8t —@" P, king
enough to ensble equipment to e to
this {emperstute.
PAreIrep B o e prmiod s Tt o
sph 4.8 on the
not H{dﬁ:ate how esmplisnce with pira-
graphs 4.1 through 4.4 would be T~
tem “simldtist] flow

\ e
conditions’ was not clearly defined, and
that it did not define the vibration fo be
. Wedo not that the fAbre-
geasggiﬁi t,ethd , for emample, &%
n with & legarithaxic smeep %Me,
as One Mmm Nggetiéd. Bow-
ever, we do agree that Some cixrifieatinn
necesairy. rérly, » ¥
§ been amended t0 reqguire indépend-
ent vibrstion and flow endurande tests
of deninite duration. The tables have
beendeleted® A8 therequiremenits now
statedI in text f_ct)tr1m to make |t‘til%:r thuﬁ
compliance wi p.wm 1 throug
44 must be shown the vibration
and Bow @ ndumme tests. \We agree
further that masl<
tiftraiiam requirements may be léss strict
than for penel-mountéd regulators, and
the mesk-mounted regnlhitom have been
ted from the vibration require-

s b-rtﬂg firt ﬁm@:ooe of phragrsphs
8. 9 is. clesr without
Exliimegm

mph 4.10 proposed compliknce
with paragraph 4.1palth0ugh its appti-
cabiliyextended only to elitpaskgr

e

Llost. T he Agency sibety With the
rho pgw out the in-

€0 anl 4.10 haa ban

amengied to clarify ita csbliyy

For the reasgns reviously in
connection TSO-Che &m&f

Demand Oxygen Mséks, pafigrsiih 5.0
has3ieen rewtydet bt redern fo-ataximum

abt
envirmmeltiall Geabin) aitisioe. -
“each lot™ U used in parsgrabh 62 be
&y dlistused pre-
wionsly in eonnectian With eresmuantsen
e in U shClo

quality control, is dependent ob &

ber of variables 50 that it is not practical
define it general
requirements

ticable, Agency standards utilise
cable portions of the military specifi-
cations.

One commentator made the general
objection that the proposed TS8O went
beyond minimum requirements and, in
fact. pushed the state-of-the-art. In
econsidering the detailed comments from
all sources, however, we have incorpo-
rated those recommendations which per-
mitted a relaxation in the proposal.
PFurthermore, no comment pointed out
any specific unreasonable requirement or
any requirement believed impossible to
meet. We consider, therefore, that the
standards are appropriate minimum re-
quirements and do not exceed the state-
of-the-art.

Interested persons have been afforded
the opportunity to perticipate in the
making of this amendment and all rele-
vant material submitted has been fully
eonsidered

(Secs. 313(a), 001, Pedera] Aviation Act of
1088, & US.C. 135¢. 1421)

In oconsideration of the foregoing, and
pursuant to the authority delegated to
me by the Administrator (25 FP.R. 6489),
Part 37 of the Pedera! Aviation Reg-
ulations 15 amended by adding new
§4 37.184 and 37.108. as hereinafter sst
forth, effective Pebruary 10, 1967.

Issued in Washington, D.C., on De-
cember 29, 1066.
C. W.Warkme,
Director, Flight Standards Service.

$7.184 Crewmember demand oxyges
' maske—TSO-C78.

(a) Applicadility. This TBO pre-
scribes

oxygen masks must meet in order to be

-’-

(1) To indicate whether it is 8 “non-
pressure demand” or s “pressure @e-
mand” mask;

(2) To indicate the maximum envi-
.mn.l (eabin) altitude for which it

“ Om.eopy of the manufacturer's
tenance instructions.

,  ineluding
cleaning and sterilising procedures.

(d) Previously approved eguipment.
Crewmember demand oxygen masks ap-
proved prior to February 10, 1967. may
oontinue to be manufactured under the
provisions of the original approval.

PEDERAL AVIATION AGENCY BTaNDaRD
CREWMEMTER SEMAND OKVEEN MASKS

10 Purpose. This Standard contains
minimum performance standards for the
masufacture of demand type oxygen masks
for use with nonpressure demand (strajght-
demand and diluter-demand) and pressure-
demand oxygen systems.

3.0 Design end construction of mask. To
Be eligible for approval under s Technical
Standard Order authorimation. the ozvgen
mask must md_ the following design und

ctd istics.

.1 Masks designed for use with a re-
motely located oxygen Sow regulator must
include a Sexible oxygen supply tube fixed or
detachabdle at the mask or at the regulator
or at both. Ozygen supply tubes used in
conjunction With mask-mounted exygen
S0w regulators are not subject to this para-

$3 The mask must be designed for res-
piration through the nose and mouth (oro-
:u-l). 'l‘.l. mask ?:y also include inte-

SO88 protect the eyes from

smokes and harmful gases (fullface).

83 The mask must de constructed of
materials that— :

(s) Do not eontaminate air or oxygen:

(b) Are not advervely affected by continu.
ous contact with oxygen; and

(¢) Are at least flame resistant.

84 The mask must b designed t© pre-
vent the accumulation 6f hasardous Quanti-
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TSO-C89, Oxygen Regulator Demand

(b) Diluter demand regulstors designed
to deliver & mixture of oxygen and atr, and
ozygen only.

(a) Do not contaminate alr er oxygen:

(b) Are not adversely affected by continu-
Ous contact with oxygen; and

(€) Are at Jeast fiame resistant.

screening of not more than 100 meah and not
less than 30 mesh, or squivalent filter, at the
air inlet port.

34 Diluter demand and diluter-demmand
pressure breathing regulstors must be pro-
vided with a means for maznually selecting &
delivery of undiluted oxygen. If the eselec-
tion means is controlled by a rotating handle
or jever. the travel must be limited to not
more than 180 degrees from the “‘normal oxy-
gen” position to the “100 percent oxygen'
position. The diuution position of the se-
lection means must be designsted ‘‘norms!
oxygen" and the nondilution position must
b desigoaied "I perceni oxygen.” The
selection means must be such that it will
not sasume a position between the “normal
oxygen' and 100 percent oxygen'' positions.

3.5 Straight demand preasure breathing
and diluter demand pressure breathing regu-
lators must be designed to provide oxygen
ot & positive pressure of 11.0+3.0 inches H.O
10 determine mask peripberal leakage at al-
titudes below which positive pressure are
here:nafter required The means of oblain-
ing this pressure must be by puabh. pull. or
toggle contro! appropriately marked to ind:-
cate its purpose

36 Dilluter demand and diluter demand
Pressure breathing regulators must incorpo-
Tate means to ibdicate when oxygen is and
is not flowing from the regulator outlet
This requirement doss DOt &pply 1o mMmask
mounted regulators

4 Performance. Two demand regulators
of each class for which approva! is sought
must be shown to comply with the minimum
performance standards set forth in para-
graphs 4.1 through ¢.10 in any position
which the regulators cap be mounted. Tests
must be conductad at ambient stmaspheric
conditions of approximately $0 inches Hg
apd 70° F. except as otherwise specified.
It 15 permissible to correct gas Siow rates
and pressures to oconditions by
computation

41 (s) Demand regulators must supply
the following oxygen Or OTygen-alr flows at
Dot more than the specified outlet pres-
sures These charactaristics must be dis-
played at all altitudes, with the oxygen
supply premsure 6t all values within the
design inlet pressure range. and with the
diluter valve open and closed.

Masimum outist

Plow, 3
LPM,ATPD: nches of water
» [ X
» N _J
100 1.0

(b) Demand regulators must sot Sow
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' Not applicable
(D) Straight demand and straight demand

in accordance with the following tabdle:

Altitude Positive outlet
1,000 feet pressure—H.0
80 iiiiiiennnn .- 0.0+8.8

-0.0
- 3.6+28
- 6.0+1.8
. 10.0x1.0
.ee 12.0213.0

(D) The positive pressure at 100 LPM,
ATPD. must not decrease by more than
08 inch H O from the positive pressure st
30 LPM. ATPD

(¢) The positive pressure at 00! LPM,
ATPD, must not increass by more than

the regulator at sea level must Dot exoeed
0.1 LPM. STPD, vith & suction pressure
1.0 inch H,O applied to the outiet port, the
oxygen supply inlet port sealed, and the
diluter valve closed.
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10 DOt Jess than 3.1 paia. tb ROt mors than
1 ssoond.

47 Deamand regulators must comply with

paragraphs 4.1 through 4.4 under sech condi-
tion in subparagraphs (s) through
(8) of this paragraph with tbe maximum
CETEE SUPPNT Preesure appiied o the fegula-
tor tnlet:

(s) At & tempersture of approximately
70° P. aftef being stored at s temperature of
not less than 160° P. for 13 hours.

() At & tamperature 0f 70° P. after being
stored at & temperature of Dot warmer than
-87° P. for 3 bours.

"(’e),m 8 temperature of not less than

(d) At o temperature of not more than
20° P
4.8 Demand regulators must comply with

toches or an acosleration of 3 “g.” which.
over cocurs first. Mask mounted
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TSO-C89, Oxygen Regulator Demand

Peak Siow | Back pressure | Dfivter
Cycles cle’ | ot 0 LPM, vaive
LB:t,?TPD meches ByO

8,000 300 1.8 | Clomd.
§,000 30 18| Ope.

4.10 Demand regulators.when subject t0
accelerations up to § “g.” in any position,
must comply with paragrsph 4.1(a) esoept
that the specified
exceeded by Dot more than 0.6 inches H.O.

8. Mazimum environmental (osdin) eltf-
tude. The minimum pressure t© which the
regulator has been shown to comply under
paragraph ¢.6 (a) or (b) of this standard
determines the maximum environmental
(cabin) altitude of the regulator, exoept that
the maximum environmental (csdin) altd-
tude must not escsed the value shown in the
following table: :

suction pressures may be -

LPM: Liters per minute. -d
oD tampersture pressure,
.g(.. ©., 70 mm. Hg., PEO=0)
A Ambdisnt temperature and

ary (%° P.. ambieat pressure; =0).
ePpa.: per sssend.
pala.: per sguare inch absolute.
§.: Accsieration of gravity, 33 fest/wecond/



